Malaria parasites undergo antigenic variation at high rates in vivo.
The rates of switching between expression of variable antigen types (VATS) have been investigated in vivo in a cloned line of Plasmodium chabaudi chabaudi. VAT-specific hyperimmune sera combined with an immunogold-silver staining technique were used to detect VATS, and five estimates of VAT-specific switching rates were determined for three of them. VAT-specific switching rates were consistent for each VAT and differed between VATS in the range 1.3 x 10(-2) to 4.3 x 10(-4) switches per schizont per generation. This variation suggests that hierarchical expression of VATS in an infection may be determined by switch rates. A minimum estimate of the overall switching rate was determined by summation of the VAT-specific rates in each of two experiments. In both cases the results showed that at least 1 in every 80 schizonts switched VAT expression every generation. This is the first report of antigenic switching rates for malaria parasites measured in vivo in the presence of minimal specific immune pressure, and is the first to show that VAT-specific switching rates vary between VATS. We conclude that switching is rapid and spontaneous, and is regulated, at least in part, by the VATS involved.